




Metabolic changes of the rats fed low protein di ets. 
Comparison of amino acid mixture diets and natural protein diets. 
YOSHIHO KATAYAMA and CHIZUKOSHIMOSHIMA 
著者らは低たん白レベノレにおけるコムギ及びコメはど
のたん白質のアミノ酸組成にならった結晶アミノ酸混合
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表 1 Composition of diets. 
LOW-PROTEIN DIETS CONTROL DIET 
PROTEIN 5労 asAmino Acid 5% as Gluten 5~ぢ as Casein 20~彰 as Casein Mixtures 
CORN OIL" 5% 5 ~も 5% 5% 
SALT MIXTUREb 5% 5 ~島 5% 5% 
VITAMIN 1% 1% 1% 1% MIXTUREC 
CHOLINE 0.4 % 0.4 % 0.4 % 0.4 ~届CHLORIDEd 
CORN STARCW 83.6 % 83.6 % 83.6 % 68.6 % 
TOTAL 100.0 % 100.09杉 100.0 % 100.090 
These diets contained 15.000 IU of retinol and 37.5μg of ergocalciferol per kg of each diet. respectively. 
• Ajinomoto Co.， Inc.( 1-6. Kyobashi. Chuo-ku， Tokyo 104. Japan). 
b，candd Tanabe Amino Acid Research Foundation C 3 -33. Hirano-cho， Higashi-ku， Osaka 541. Japan). 
• Amylalpha produced by Chuo Shokuryo Co.(20. Shiroyama. Oya-cho，Inazawa-shi.AichトPrefecture
492， Japan). 
b The composition (銘)ofsalt mixture ; CaC03， 29.29; CaHPO.・2H20，0.43; KH2PO.， 34.31; NaCl， 25.06; 
MgS04' 7H20， 9.98 ; FeC C6H507)・6H20.0.623 ; CUS04・5H20，0.156; MnS04・H20，0.121 ;ZnCh.0.020; 
Kl， 0.0005;(NH4)6 M07024・4H20，0.0025. 
C The composition(%)of vitamin mixture; thiamine' HC1， 0.059; riboflavin， 0.059; nicotinic acid， 0.294; 
calcium pantothenate， 0.235; pyridoxine • HCl， 0.029; menadione. 0.006; biotin， 0.001; tetrahydrofolic 
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図1 Cumulative body weight gain. 
された。血清の生化学的検索は総たん白，アルブ ミン，
グロプリン，中性脂肪，コレステローJv.総ピリノレピン.
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Organ weights ( 1 ) 
Kidney (mg) Lung (mg) 
Liver (g) Ieart (mg) Spleen Cmg) Brain Cg) 
left right left right 
Wheat-pattern Diet Group 3.52士0.25*'村 554十 45*片* 573←50* 590 + 51* 241土22* 467 1 33%本 213 + 20* 1.72十0.11
Rice-pattern Diet Group 3.90 0.60* 682 I 106象 626 57* 649 + 60本 254γ15牟 499 42本 251ト 49・1.72吐0.11
Miyazaki-pattern Diet Group 4.61 + 0.38* 797.t 96* 645 t 35* 669 54* 280 L 20本 553' 21・ 285 1 32本 1.7610.10 
Gluten Diet Group 3.47士1.02* 459 L 57*'** 486→ 25む 499 I m事 224 l 37%本 380 t 38ふ 201 t 22:* 1.6710.10 
LC Diet Group 3.27+0.55*'** I 497 j 34牢.梓 488 + 57%* 496十 55%* 210 t 14%* 424 t. 27%* 221 t 30%* 1.73-i 0.05 
Control Diet Group 1150士130 190 160 409 t 59 806'i 121 593→122 1.89 t 0.12 
表2
Each value represents the meanトhalfrangc of confidence interval C confidence limit) at 95% leve1. 
本 Significancefrom the control group at 95% level 
帥 Significancefrom the Miyazaki-pattern diet group at 95% level. 
???
Organ weights C日)
Hypo向吋Thyr州 gl Adrenal gl. Testes Cg) Epididymis C mg) 
Cmg) 
Cmg) (mg) left right left right left right 
Wheat-pattern Diet Group 6 t 1" 10 ' 2本 17士8 15 + 3* 1.04 1 0.24 1.06 0.20 188 1. 27 195・62
Rice-pattern Diet Group 6上l市 13士2ホ 16 1 4* 16士 3* 1.20土0.10 1.10土0.30 235 i 24 242 27 
M iyazaki-patern Diet Group 7寸 1* 14 i 4 17十 3* 17 t 3* 1 24t 0.11 1.42 1 055 22!i + 52 199 ' 53 
G1uten Diet Group 5 ~ 1本 11 I 2・ 12，3* 13士少 0.96土0.13傘 0.96 0.1本 168 53 173 74 
LC Diet Group 5 t 0* '1 t 1ホ 15 t 3* 13上4取 1.00→0.14* 0.99 0.15* 250 ¥ 50 190 40 




Each value represents the meanす halfrange of confidence interval (confidence limiU at 95% level. 




























































表4 Properties of the blood serum ( 1 ) 
Total Protein Alb Glb A/G 
Cg/dl) Cg/dl) Cg/dD 
Wheat-pattern Diet Group 4.1士0.8* 2.4士0.2*.紳 1.7+0.7 1.44+0.44 
Rice-pattern Diet Group 4.0土0.8権 2.5+0.2 * 1.5士0.4ホ 1.70士0.42
Miyazaki-pattern Diet Group 4.5+0.3本 2.8士0.1ホ 1.7士0.2事 1.67土0.19
Gluten Diet Group 4.0士0.5ホ 2.5士0.5* 1.5士0.3* 1.77土0.69
LC Diet Group 4.5士0.4* 2.7土0.2* 1.8+0.4 1.53:!:0.36 
Control Diet Group 5.8土0.6 3.4+0.3 2.4士0.4 1.46七0.15
Each value represents mean上 halfrange of the confidence interval 
(confidence Iimit) at 95% level. 
* Significance from the control group at 95% level. 
料 Significancefrom the Miyazaki-pattern diet group at 95% level. 
C 4 ) 









TG I ~~tal P-Lp Kun司
(mg/dl) 
0.61:-0 
Rice-pattern Diet Group 40 + 7 18 10* 0.2+0.1 78+12 0.2 I 0.2 0.6 O. 
Miyazaki-pattern Diet Group 53十 6 221 I1 * 0.2+0.1 103+18 0.2-1.0.1 0.6十0.3
Gluten Diet Group 381 8 15 i 10ホ 0.2土0.1 72土15 0.2十0.1 0.5士0.2
LC Diet Group 51+17 28←17 0.2+ 0 99+33 0.1ト0.1 0.4 + 0.2 
I Control 加 Group 44 t 7 r 63133 0.2+0.2 90士13 0.2士0.3 0.6-t0.6 
Each value represents mean→half range of confidence interval 
(confidence limit) at 95% level. 
*Significance from the control group at 95"'<> level 
表6 Enzyme activities of the serum 
Wheat-pattern Diet Group 
Rice-pattern Diet Group 
Miyazaki-pattern Diet Group 





ILCDωt Group I 307ωo 
いontrolDiet Group I 211T 63 




62 t 67 
LDHCU/し)
37.8 t 11.2 I 2930+ 1465 




Each value represents mean十 halfrange of confidence interval 
(confidence limit) at 95% lcvel. 

































表 7 Lipids composition in the livers of rats 
fed low protein diets for 4 weeks. 
TrlacylggIlgy) cerol Cholestero 
Cm (mg/g) 
W heatD-piae ttern 




Diet Group 39土 36 6.1土4.6
Gluten Diet Group 36 :t 25 5.3土 1.8
Low casein Diet 9土 2 3.8士0.4
Group 
Control Group 13土 4 4.7土 1.7
Each value represents the mean土halfrange of 
the confidence interval Cconfidence limit) at 95 
9ぢlevel.
* lndicates statistically significant difference 




































(デンプン)の成分の差のみから乙れらの現象を理解し難 ものほど低下が著しく， LC一群を除いた 4群で対照群






加が前3者K比べて遅れていて.G一群<LC一群壬W一 て一般的に大きく ，特κw一群及び Gー 群とを比較する
群<R一群<M-群〈対照群の順T，特lζG一群と Wー とほとんと同じ組成であると推測されるにもかかわらず，
群との聞に27日目で有意差があった事が注白される。ま その聞に大きは差がみられた。また体重増加量と合せ考








































で明らかに低下し. w ./l<"G一群<R m<M一群〈
LC-trt~ 虫、打開群の順であ っ た。
血i，'i俳，f~活性では ALP活性の R-ll平と M一群を除い
て全般的iと対照とかわりはかった。
肝中性脂肪はLC一群をのぞいて他の実験1ifで附加し
特iζW-1lFと R一群で・有志:であり， W一昨ノRー 官学:>M
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The metabolic changes occurring in the rats fed the low protein diets consisting of the Wheat-
CW-group) ， Rice-CR-group) and Miyazaki-pattern amino acid mixtures CM-group) and of gluten 
CG-group) or of casein CLC-group) for 4 weeks have been studied. 
The body weight gain was much smaller in all the experimental rats than that of the control. 
The intensity of the decreases in body weight gains of the experimental rats was of the following order: 
G-group<LC-group三五W-group<R-group<M-group<controlgroup. 
The wet weights of many organs， especially， liver， heart， kidney， lung， spleen， hypophysis and thyroid 
glands decreased significantly， but both epididymes and brain were unchanged in the wet weight. 
The contents of protein and albumin in the serum of all the ra ts fed low protein diets decreased 
considerably. 
The concentrations of triacylglycerols in serum of the rats given low protein diets except for LC-
group were lower than that of the control. 
There were no significant differences against the control in the activities of serum enzymes except for 
the ALP activity of both R-group and M-group. 
On the other hand， thc contents of triacylglycerol in the liver of the rats fed low protein diets 
increased more markedly from the control level， especially those of rats in the W-group and R-group 
were significant difference from the control. 
The intensity of fat accumulation in the liver was of the folJowing order: W-group> R-group > 
M-group孟G-group>LC-group and control. The serum triacylglycerol contents were inversely 
related to this order of intensity of fat accumulation in the livers. 
C 8) 
